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;H&1 (70%^^^) 
40.700 ^ 

1. S^^Ai- SAilAi(SE9)_1^ 
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z^-o] oj-B^iq. ^^x] xfls^ 73^1^ ^ 4^ ^o^i icj-e}- ^^1o1:e£ 

^^^*>^ ^Bfluj- z^-z^-cil -^7l£l^ ^^<^1 ^^lolM^^ 7}n^^ CDMA ^-l-Mll 

S. 2 
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ZL 7l^nfl^l {SIGNAL PROCESSING METHOD OF ARRAY ANTENNA SYSTEM FOR CDMA MOBILE 
TELECOMMUNICATION NETWORK} 

£ 1^ ^ ^-§-^^' s:^^^4^^^«J-^(CDMA) ^l-^-^^^J-^l l;^>^ tifl<i 

£. 2^ ^1-71 S. 13f lx>^ tifl<l<?>Bflu|-AliBflofl>| o]^2^oi ^^^^1-71 

^S.^^ ^^^^ 

£ 3^ ^ ^^^1 ^-§-£1^ CDMA ^^l^^^^j-^ 2^1-^ tifl<lo]-Bflq-Al>i^o^ 

£ 4fe ^J-7l £ 33Z)- 2^>-S Wfl^-^lrBflM-Ali^ollA-l o]^l-^ol ^^^^1-71 

10 : «B*I^B^}M- 20 : ^ c]2.1-5flolB| 

30 : ^^7l 40 : ^^7] 
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ttl-el-^iS n oi:^tij-*j:o.^ ^^sflEi^ ^^^X]f]7] CDMA ^-g-«fl'l'$]:BflM-Al^ 

^Is^tlr sfl^-^S. <a§ll ^^^^ ^:a7fl^j^ t.]] <^^^7^l ^z^-tb 

:io> ^^^V ^^1^^ 7fl^^l-7l ol^l all^^Efli4(Active phased 

array antenna)* «^l-S-s^>fe 7l#o] ;^lo>5)ol o.n^ , al]<l oj-t^m-^ ^l^Jl z^- «^ 

Eflvf 4ixH ^^t!: ^fl<='lS 51:^ #^>7lM- ffi^ ^1*^1^ 
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^1^1s)<=^ 3X^^. 7]^^ (Eigenvalue Decomposition) 

^Jl ^Tiq-. ZLe-m- ^5^1^ oil o^*v ^^t!: *fl« ^1- ^ 

-2-^>^^5g^^|.^ig (Least Mean Square Error) "^rJiel^^ ^^^V^ 

^^cf ^jA].^^ o;^7l nfl^o]] ^Al^ ^^s^o]] ^T-T:fla^ o.^ 7>^^^ o] oi^ ^ 

^l^m '^l ^J-^^ 7]§^^(Reference Signal )# ^^^^l-^i ^<^><^]: tb^^ 71-^1 

<13> -Ij.^^ 7]^^ H]^^ ^-^S (Nonlinear on-off) 'a::2e1^^, o^Eflo] oVEflt+o^ ^ 

'y=(+)ol^ -L i;^>^ ^7M7lJi. ^(-)ol^ 3. i;^>^ 

^^^mt:!-. <^lei^> til^^ ^-Sl^ 'QJl^^ 7]^^ %JL^^ [ T. Denidni and 
G. Y. Del isle, 'A Nonlinear Algorithm for Output Power Maximization of an Indoor 
Adaptive Phased Array,' IEEE Electronmagnetic Compatibility, vol. 37, no. 2, pp. 
201-209, May, 1995.] ^<^] ^Ml^l ^7fl£|cH ^^f. 
<14> iLB\\^ 7]^^ v]^^ (Nonlinear on-of f )«J-^ 

^'^-'^'l^^ S7l» 0]:=^ ^n^^} *>^^1 <>l3^^ol ^>a-*^l^o.s ^571^ 
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<a:Jie^^^ z^z]-o] o>Bi]i4 ^^Hl i:fl^ Sa>^H ^ "^IrtflM-^ ^^^1*^ 

0(2N2)s1 ^1^0:^0] ^z^^^ ^1<:>^<^1 0(2N2+2N)-^S ;^]^ 

<15> Xt[^^^, ^^tb ^Sflo^ y]^^ ^-^S. ^^^^ofl ^^^].j7^} 

^-g-^}7]7> lr7>^^H, c-l^o] ^Ai^;^ol a] ^^(Time-variant )<y ^-f<^1^ ^^1-^^ 
<16> S-B-l, :^A1^A1 7>^^1- 4^7V ^^§1 #7H>^ eafl^ Jl^^ ^, ^-%r 7><a 

[«Vtgol ^l^^^l- 71 ulf^l] 

<i7> ^ ^T^^ #sflsl ^ItiV &;^1^S^ 5.4^0.^ ^^3^1-71 ^-^^^-1, 71 

^1-^4 ^^M^^ ^^^Al El-7jlc].^7l wj-^o.^'?]: o]^^ ^cJl^Al^l^ 

iJsfl^^ ^^^^>J1 SE^ Zj- El-^^^7lSl ol^ofl i4Bl-A-1i ZL ol:^«J-^o.s l^sfl^^ ^ 
2l5|-Ai7l5|, ^^sl-^ ^^1^^:21-^^ -i-^ ^]^^'^ 1^3}]^^ ^^^*>^ CDMA 2l-g-wll1<a:Efl 
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^4^^ ^^<^1 tcj-e} a^-§-oi^o^ ^^^\JL 9}^]^ ^^j-^ 

^11 7S^^>^ ^<^1 sl^ ^>gsrM 'yrtflM- ^^}^ ^^-z^ofl -^7] 

s)^ Aij^ofl ^^lojE^o. 7|.§fl^^ CDMA ^-S-tiflltlrtflq-Al^i^s] ^ 

^^Al7]7l SSZl^ol ^^E^S ^^7>^t!: ^l^nfl^ll- ^l^^V^t-fl 12 

<19> ^tr], ^ N-by-1 (<=^7]^^ 'y:Bfli4 'JVbIIi^- tifl^S] l^]-^ wfl<lo> 

tflH- ^^<^l-i^5^-, N-by-N (^7]^] <y:Bfli4 tifl^S^Hfl^ 2^1-^ tifl^*?]: 

Bflu). 3.^d\] ^S-^ ^ CDMA ^-S-tiflloVEflM-Al^^u^o^ ^^^e) ^ ii# 



^1-71 ^^^^}7l ^^>c:>i ^ ^^^^Cf^^^«J-^(CDMA) <=>1^-^^^J- 

^(Snapshot index)* ^7]s\-^}^ 1 ^;^]; ofl ^I'^^nVcf tifl^<y:Bim^ 

ji z]-z^-o^ o>Efli4 :¥]^Voii ^^Ai Afl^o. :^^v^ 73Ais:>^ 2 ; ^ nil ^ 
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<22> ^flolE «3)E^# <y^o^ ^o.^ 3.7]^t}jL, <?] ^ ^(Snapshot index)* 

mi^ ^1 1 

<23> x\^7} ^^s\^, ZLo\]t^^ ^1-71 ^^h^ ofl ttj-e^- ;^]>?:1:^>^ ^1 2 ; 

<24> « 

3 ^^1; 

<28> 

^1 5 ^Tjl; 
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<31> cf^ Al^7]. ^Als)!^, ^7] 2 ^^:^] ^] 5 ^7^]^ ^^^>^ ^16^ 

1=1 ^^^H, >i^>^n>rf Aijio)] cflsfl ^«S^>^ CDMA ^-S- 

^1 ^^^^7] ol^^ ^rfl2l-Al7]7] SS^^jAi* ^ti]^ CDMA 

^-§-«fl^^Eflq-AliE^6|l, ^flojE a)Ei<4, r^^^jV <?mi:ii (Snapshot index)* 2:71^^}^ 
^1 1 7l^; nfl >i^>:,^P>cf «fl^o]:Eflu)-o^ o^^6\] cfl^fl ZLSflcl <$1M^> 

c:^ Zl ^^^^ ^S.^] rtj-e^. ^-^o]s.o| ^^o. ^;.^^|.j7 z^-z^-o^ oVEflLJ)- ^>^l-c,il 

^^^i ^flS.-g: 75Al;5>^ 2 7]^; ^ trfl ^^^^1=^ ^7] ^1 2 ;i32}-Oll 

^flo]H^^ ^^^^>c:>^ ^1-71 <?]:Eflu|- ±7.}^ -^7l£]^ ^l^^^l 7]-^^^ 3 

7l^^ -^^Al7l7l SSZI^O] ^^^S. ^^7}^^ 7]^V]\^]^ ^]^^^. 

<33> r^^^ ^7] ^^^§>7l ^^>0^ ^ 7lxl^3|- ^^7]:^^ ^Jl 

^1 Ef^^^7l «J-*g=o.^i?]: ^^Ai o]^^ sltH5|.Al7]7l SS^-flA-^^ ^al*V CDMA 

<34> ^flolE tf)E^^ <ao^o^ ^o.^ ^7l5}-^l-Jl, ^ ^ :^^( Snapshot index)» 2:71 

^1 1 7l^; 

<35> Ai^7i- ^^s)^, zi<Hltfl^V t}7] ^^^^] tcj-Ef ;^1<0:^>^ ^] 2 7l^; 

<36> „ 

3 7]^; 

38-10 



1019990058065 2000/11/2 



<38> 



BP ^^*m • 



^15 7]^; 

<43> i:^^ X]:^7} ^7] ^12 7]^ ifl^l y^] 5 7l^# «>^^m ^1 6 7l^ 

<44> ^ ^^Al7l7l SS-n^o] ^^E^S. ^^7]-^^ 7]^tJl]^l# 



<46> < i^>^ tifl^ > 
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^7] S. 1# ^S^l-^. ^^i^7^)2] ^S. Si(t), S2(t) SM(t)7> ^ 

tfl^ 4i^>. 20^ cf^^wlBl ^ rlH-l-eflojE-l, 30^ ^^§71, 40^ ^>g7l* z^-^ M-E^-^fl 
^olcf. n^jL, Vt)^ m^^l) ^E^1M-<H1 -R-71^ ^S<^lJl, (u^^ ^ 

^^^l7l7l -a-7l m«i^ <?]:Efll4 ^^Hl ^7]^ Al^ofl ?)1 o] E ^E^o]!:^, 

y(t)^ -^7] ti}l<i oJ-tflM-O^ l^-E}^ ^ojcf. 

^^71^-1 ^7] ^m^in^^ #^ y(t)^ 1=1-^^ ^«h^l4 ^o] i^Ef^ ^ o;ic|-. 



<5l> [^41-^^ 1] 

<52> ^>7l ^*h^l^ n'^9}n^7} ^^tifl^<a ^-f^ <^1^>^1 M-Ef^ ^oM. ^ ^^7] 

<53> «fl*i^Bl]M-Al>^^oi]Aio] Al^^-lB^ 7l#^ Wj-sq- :g:<:>] wfl^-yrEfli^* 

^A^^>JI t>tfli4 4x>^Hl -6-715)^ ^Jl«>11 ^Sfl^ ^:liol^^ ^^}c^ 

*>7ll4. ^tflM- ^^H1 -^7l£l^ ^^c>\] -«-7HHol: ^ ^^l-^lo^o^ ^ 

<54> «fl^«?]:Bfll4 ^^}^ l^sfl^^ ^A^*].X£^ ^lojH 
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7] ^llol:^ 2.^ ^^9] 3.71* IS. ^51-3^1- Jl oy^-t^ ^^].6]] ^7] 

z]- -arEim- ^^Hl ^7>^ ^^^l-S^ ^^^^V^ ^.^S ^ 

<55> o]^^ oJ-EflM- ^^}:^o^ 7l2l» 2 ^^^^^^ ^flB^ol ^2|-^o^ 



<56> [^«]-^ 21 



<57> 



Jl, -^1^^ S^z^oln^, «»,(0^ ^>Bfli4oll t:-1*>o^;^l^ ^-S-o] 

t:^, o}2^^7\ 7l^<y:Eflu|-» m=lS. §H m=2. 3 , N ^}^] 4^^^:^ 

<58> ^1-71 ^t^<^2o^l>^i M7fla) ^^^^^^ C>1ii sr>1^7l- ^^JLOId^ ^'^^] M-l7fl^ ^Jl 
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<60> 3] 



<62> [^^-^ 4] 

<63> ^ ^^^oii^i^ ^1-71 ^ ^VBim-4i;^Hi 7>^ ^^1-^1^ ^i^^i^* 3.^ 'a=^(+) 

<64> ol^Tll 7]§ <?l:Bl]M-ih>^>l- ^^^*>^, ^^IS «fl^ ^EflM-# ^^1^<^1 9X<^^^, ^7] 

7]§ <y:5lll4:5l^Hl -^7l£]^ ^^<^m ^^l-^>7> ^7fl(0 <^^^ ^Eliq- 

38-14 
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t]- N-by-1 ^31«]E-](^ol:^ o.^ 7fl^7]- N7fl^ ^&|# 'N-by-l' ^ 



<66> 5] 

x(0 = ^^(0 + n{t) 

^^^^ -^1-71 ^^^5<^1>| =^^-^1^ £^(07> N-by-1 ^^1°-^ ^^Z^(0:£ N-by-ia.7l^ ^ 
E^olji, Ai^7]- ^Ai£)ojc|.j7 sfig, s(t)^ M-by-l<^l 

i^e^A^ >^V7l ^«h^5£^ £EC0, £1(0, s(t)^l 4 cf^^ ^^^6 vfl^] 

831)- ^o] ^A^^C^. 



<69> 6] 

<70> ^^^} ^^1 (Transpose) <?l^:^>'a) 



<71> [^t^Al 7] 

= [«i(d «2(d - »«AA(d]^ 



<72> l^^^ 8] 

<73> *?}-^^El 
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M7fl^ tifl^ ^VEfluj-s. ^^S)^ M-El-iflS-S N-by-M^ ^ 



<75> [^«|-^ 9] 



^(p*) = [1 e — e J 



<76> (rf^ M7l]2^ k^^ll ^S<^1 ^^^) 

<77> ^ ^^oil^i <5l-§-§>^ al^^ ^--2.^ (Nonlinear On-Of f #^ 



<78> [^«}-^ 10] 

= j8» + ^ ' sigt^JS-P) 

<79> A A 1 

^ Ajzi'^^^S -^^cq -H^ofl iq-El- M-Hl-^) 

<80> 
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^-a-^^l^^^ ^^^] ^-8-^ ^-T- 0.01-0.5^^1^5. ^o] ^^o^ ^^^^ ^^^^ 

<82> 11] 



•^'^^ ^ tfl^ ^2fli^^:^t!: ^<=>]^, N7fl^ 

tfli^^ m«i^ll (Element)^ cfl^ zieflrqoiE ^"^ojji, 

S. 3.^(^)91 »(Chain rule)^ ^-g-§>^ ^)«fl<^> ^}B.S. c^-^ ^-^-^12$^ ^o] ^cf. 

<84> l^^^ 12] 



_2^ = 



r 3/> 

5^2 



d<f>tf 



<83> 




3P ^M>1 



<85> 
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<86> [^«|-^ 13] 



2000/11/2 



_2^ = 



r BF 1 

BP 


= Re 


[ dP Bw\ j 
du}[ B<Pi 
BP dt02 
B4>2 


dP 

d4*N , 




dP Bm*n 
dto^ B4^n 



<87> ^V7^ 



^Sh<5^l3<^l^i '^rEflM- ±lA m«i^Hl ^fl^^fe zl^^^e. ^ ^-p^ ^ 



<89> 14] 

m= 1 

<90> #^^^o11 ^tb (Power) 3:>7l ^4j-^ii57]- ^ri)-. 



<9i> [^^^ 15] 



<93> 16] 



9to^ atv^ m=l H = l 
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<94> 17] 



<95> 



<96> [^«}-^ 18] 



<98> [^^^ 19] 



V „ /m[ jc^ J'"] 



<99> 



<100> 



^'"^ #)^l-e1-^ ^^^y) 



<ioi> [^«|-^ 20] 



d<f>2 

Ik. 



BP 


du)[ 




dwi 


B^x 




xi w1 y* 


dP 


dwl 




X2 y* 


dwl 


d<^2 


= Im 




dP 















<102> 
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<103> {^^^ 21] 

^7l^s:>3l, <y^i(Snapshot index)# ^7]^%x:^(2Ql) . <==^7]^'\ '^i^^'ole}- ^ 

<106> ^ 

7^1^^>i3^(203), ^ <?]:Bfli-J-4i;^l-sl f^^3}.o^oi] tflt!: n.i^^<^^$\ ^^o] 
^^?!: 4^, ^^-71 ^«)-^1052]- ^o] ^71151 o>Efli4 ^^v^ofl c-lisH ^11^ 

^«^-Ai2i4 7SAi^cf(205). 

)» ^l-jOr^Vfe 3!].^ (202)-2.S. S]=-o>7]-, Dfl ^'^^M^ ^^^^ ^ 
tflSfl ^V7l wV^ ^^t!-^(207). 
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<108> ^ ^Ajc^ldfl rcj.^ ^^S.^ S.^ :?>^^^^^ 

^^^^] ^^1^ ^>^^^1- ^^S. ^±E.S., 1- el- (Blind) -tl^^fl cfl^ ^ 

<i09> ^ ^Alc4iofl 4^ Ai^^^el ^J-'^'^l^i ^^^^l^^Bi* n^^>^cil 

"^"^^ ^l^'^l^i 0(2N), ^^a-^l^^lBi^^jAHlAi 0(N)7> Z^2Ji- £.^S^O]^ xifl ^ 

^1^^^ 0(4N)7} ^cf. 
<iio> r4e]-A-1, ^Eflo] ^-^s ^jis^^^l 0(2N2-i-2N):e.nf ^7l^o.^ ^^sl-s] 

^ ^^-i- ^Al^AS. ^^Sl^ ^ ^4. 1-^, ^^7]^ oi:^^£7]. i50Km/h# ^ 

"S-nS. ^^Sjc^^oj^cl], c^l^cfl ^:|ejols.ol 100(^4^ tfl^^o] rfl^^^ 100till)ol 

ZL tijM <^l5]-i:(Bit Error Rate)<^l 10-2 ^^S]^ ^-t-<^1, ^2fl^ ^Efli-lAj^Efloi] 

>iBflo] ^-f^ i27fl ^BiiM- ^>-§-^l 60<^^ 7}<u^}% 4^ ^^4-. 

^, t:]-^ ^^(CDMA) ^^^^ ^ IS-95 f^-^oflA-^fif :^o] o.2 oflsl^o] ^ 
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<112> < 2^>^ i3fl<i oj-Eilt^ > 

<ii3> £ 3^ ^ ^-e-s)^ CDMA <^1^^^°J-^ 2^>^ -^c^IaI^ 

<114> Ol^l-OJIA-:!^ N >fl7fl^ <?>Efll4 4i^>^ ^^^^ til11t>^fll4<^l ^^^^B] ^J"^ ^^1 

*y^>z]-# ^elJi, <^1^>^ *aA>^}-^ 

<116> 22] 

_ dsinQ cos^ _ dsinQsin^ 



<118> 231 

(|)^ = 7isin0coS(|) (|)^ = 7isinGcos<j) 
<ii9> (cf^ 7>S.'i^^. >^^lS«oH>-i- 14^^) 

38-22 



1019990058065 2000/11/2 
<120> Z^- o>Ellu|.o] ^^17> S^o11>H ^^Itt ^2}-^^ ^o^;?^ oj^ ^ >lSl7fl 



<i2i> l^^^ 241 

<123> ^ ^^ 



<124> i^S^^ 25] 

<125> ^ >. 

-^7] ^4|-^25<^lAi 0>EflO^ ^;£j.Al26a2f ^O] ^A^^C}-. 
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<126> l^-s^^ 26] 



<128> l^^^ 27] 



<129> 



<130> 28] 

= [ 1 ar ff^ ••• 

iS aff a^fi •" «r^'V 
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<132> 



<133> [^^-^ 291 



<134> 



<135> 



^ ^J-^^, tifl<io>EflM- N7H1^-1 wK^^^ ^ ^<^1^ St^^l^i -^'^t!: ^^>€ 



<136> \^^^ 301 



<137> 



JZ>P= 



r_2£. 1 


= Re 


\ BP 3wl 









<138> [^^^ 311 



JSlU) = [ Wi,2(.t) — Wi.N(.t) 
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<139> 

<=>]^] ^:^} m^^HI n^^^ =L^^9l^m ^n^:^}. 



<i4i> 32] 



<142> [^«}-^ 33] 

P= yy' 

<143> [^«f-^ 34] 



<144> 35] 



<145> l^St^ 36] 



""^ 5m;:: ^f*- ■^-"'-^ 



<146> ^«|-^35^ ^1-71 ^«}-^36^ ^-^^ ^o] :^T^^}7\] 
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2000/11/2 



<147> [^t}-^ 37] 



V « P— Im[ x„ wl, 



<148> l4el.A-l 2.^ ^BflT^ ^^]<^] tfltb i^Hfl^^H ^cf. 



<149> [^^^ 38] 



_2ZL 
dP 



BP dw[ 

duf\ ^^i 

BP Bw^ 

BW2 ^^2 

BP ^"^V 



Im 



<150> ZL^]^S. ^7] ^^^^^^ oj-g-^fl rf^ ^«}-^39 ^ ^«}-^403i}- ^o] o^>^ ^ ^jjo] 



<i5i> [^^^ 39] 



<152> 40] 
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, ^^xi(Snapshot index)# 2i7l2|-t!:i=1-(401) . £(0)7]- ^^3^1 ^, n 

<Hlcfl^ ^^^SC^""-^*^ )* ^^1-^-^^402). 
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